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METHOD OF LUBRICATION OF CONDUITS FOR CEMENTITIOUS SLURRIES 

This invention relates to a method of lubrication of cementitious compositions delivered via 



Cementitious compositions such as concrete and mortar sometimes have to be conveyed to a 
use site via a conduit such as a tube, pipe or hose. Typical examples of such conveying are 
tlie pumping of concrete for placing by spraying or by dropping into a shaft, such as a mine 
shaft. Cementitious compositions for such applications are generally quite tliick and viscous, 
and they can easily cause blockages in the conduit or prove difficult to pump, especially at 
tlie beginning of pumping. In order to start them flowing in the conduit, a so-called "start up" 
composition or "line lubricant" is added to the conduit prior to the addition of the 
cementitious composition - if a pump is involved, this is often called a "pump primer". 

Traditionally, tliis composition has been a relatively fluid cement slurry, typically 50:50 
water/cement by weight. This works well, but it has several drav^backs. One of these is that 
quite large amounts (up to 120 Kg) may be needed. Even when the amount is a reasonable 30 
Kg, there is still the necessity of handling cement powder and mixing the cement slurry on 
site, often in less-than-ideal conditions. Moreover, if pump priming is involved, the slurry 
must be prepared prior to addition to a feed hopper adjacent to the pump - it is not possible 
to mix cement powder and water in the hopper, as the cement powder initially sinlcs to the 
floor of the hopper and slun^ fonnation is nearly impossible. 

There has been interest in developing lubricating compositions that are not cement slurries, 
that can be dissolved or dispersed quickly in water and that avoid tlie disadvantages 
previously. mentioned. Some materials have been used successfully in this application, but 
these have itsually been liquid, generally mineral slunies, and their liquid natures bring their 
own handling problems, plus the possibility of stability and shelf life problems. There exists 
a need in the art for a solid lubricating composition that will overcome the disadvantages of 
the known art. 



conduits and to a composition for use with this method. 
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It has now been found that a particular solid composition dissolves rapidly and completely in 
water and improves considerably the delivery of a cementitious composition through a 
conduit. The invention therefore provides a method of lubrication of the passage of a 
cementitious composition through a conduit, comprising the addition to the conduit prior to 
addition thereto of the cementitious composition of an aqueous solution of a solid lubricating 
composition consisting essentially of (i) alkali metal carbonate or bicarbonate, (ii) 
poly(ethylene oxide), and (iii) anionic sulphate surfactant. 

The alkali metal carbonate or bicarbonate may be a single carbonate or bicarbonate or a 
mixture of such carbonates or bicarbonates. While both carbonates and bicarbonates give 
equal perfonuance, bicarbonates are prefened because the lubricating compositions 
including them have a lower pH (typically 8-8.5, as opposed to the approximately 12 
obtained with carbonates), malcing them more pleasant to handle. The preferred material is 
sodium bicarbonate. The carbonate or bicarbonate is present in the lubricating composition 
to the extent of from 80 - 95% by weight of the total solid lubricating composition. The 
material is readily available in a variety of solid forms. 

The poly(ethy!ene oxide) (PEO), which may be a single PEO or a mixture of PEOs, is a high 
molecular weight , having a weight-average MW of from 500,000 - 8,000,000 (preferably 
from 2,000,000 - 5,000,000). Such materials are readily commercially available, for 
example, the "Polyox" (trade mark) materials of Union Carbide Corp. The PEO is present in 
the lubrication composition to the extent of from 1-10%, preferably from 4-6%, solids by 
weight of the total lubricating composition. 

The third essential component is at least one anionic sulphate surfactant. There is available a 
wide range of such materials, and two or more n\ay be used.. TTie preferred surfactant is an 
alkali metal lauiyl sulphate, more preferably sodium lauryl sulphate. Tliis is used in the 
lubricating composition to the extent of from 0.5-5%, more preferably from 1-2%, solids by 
weight of the lubricating composition. 

The invention therefore also provides a lubricating composition consisting essentially of a 
solid mixture of from 80-95% of at least one alkali metal bicarbonate, from 1-10% of at least 
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one poly(ethy]ene oxide) and from 0.5-3% of an alkali lauryl sulphate, all percentages being 
by weight of the total lubricating composition. 

An optional, preferred, additional component is a water-soluble organic-fimctional acidic 
substance. By "organic-fimctional acidic substance" is meant any solid, water-soluble acidic 
compound that will dissolve in water to give a pH of less than 7 and that has organic content, 
for example, an organic functional group. Such acidic substances may be traditional organic 
acids, such as carboxylic acids, but this is not necessarily the case. A specific example of an 
organic-functional acidic substance useful in this invention is amiiiotri(methylenephosphonic 
acid), sold commercially, for example as "Dequest" (trade mark) ex Monsanto. Any such 
organic-functional acidic substance will work in this invention. It is possible to use more 
than one such acidic substance, but the preferred acidic substance is citric acid, used alone. 

When such an acidic substance is present, it may be present to the extent of up to 10% by 
weight of the lubricating composition. It is preferably present to the extent of from 4 - 6%. 

Although it is possible to add the individual components to water, it is much more 
convenient (and preferred) to add them as a single admixture. The prefen-ed lubricating 
composition dissolves rapidly in water (preferably within 60 sec, more preferably within 30 
sec) to give a solution with a pH of about 8-8.5. The solid lubricating composition is 
advantageously packaged in discrete, known amounts, ready for use, for example, in suitable 
contamers, such as plastic bags or sachets. In a further embodiment, these containers may be 
water-soluble, and an appropriate number of bags may be added. In addition to the 
convenience of dosing (by simply adding the necessary number of containers), any dust 
hazard is removed. 

The quantity of lubricating composition used m any given situation will depend on the 
conditions in that situation. Such conditions vary widely, but in every case the skilled person 
can ascertain an appropriate amount by simple experimentation. Typically, for the priming of 
a concrete pump, the total quantity of aqueous solution wiU be 20 Kg, containing typically 
from 1-2% by weight of lubricating composition. 
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The lubricating compositions for use in this invention are outstanding in lubricating 
perfomance and allow easier punnping or dropping of cementitious compositions. 



The invention is further described with reference to the following non-Umiting example. 

5 

Preparation of lubricating composition 
Tlie followmg materials are blended. 

1 0 sodium bicarbonate* 93 .5% (wt. solids) 

poly(ethylene oxide)** 5% 
sodium lauiyl sulphate i .5% 



* Solvay 0/50 

15 ** "Polyox" (trade mark) 301, ex Union Carbide Corp., weight-average MW 4,000,000. 

The resulting composition is packed into waterproof, easily-tearable plastic bags, each bag 
holding 200 gm. 

20 Testing of lubricating composition 



Two identical batches of concrete mix for pumping are prepared. The mix design is 

ordinary Portland cement (HCB Nonno 4, CEM I) 42,5 Kg. 

25 crushed aggregate 0-4mm 1 200 Kg. 

crushed aggregate 4-8mm 455 Kg. 

Both mixes are pumped through a standard 8 cm. hose by means of a pump having an 
adjacent feed hopper, a type well known to the art. 

30 

In one case, 20 Kg. water is added to the hopper and the contents of a single bag containing 
200 gm lubricating composition as hereinabove described is added to the water and the 

BEST AVAILABLE COPY 



wo 2004/018334 



PCT/EP2003/()09113 



5 

paddles in llie hopper are operated to agitate and dissolve the composition. The composition 
dissolves completely within 60 sec. This solution is then pumped and a batch of the concrete 
mix is added to tlie hopper and pumped immediately afterwards. The concrete mix flows 
smoothly tlirough the pump, 

5 

The other concrete batch is pumped using the traditional cement slurry. This also flows 
smoothly. However, this requires the prior mixing of a cement slurry consisting of a 50:50 
weight blend of ordinary Portland cement and water. 30 kg of this sluiry is then added to the 

hopper and pumped, the concrete batch being pumped immediately afterwards. More 
10 material is needed to prime the pump and more time and effort is required to achieve tlie 
same results as those obtained by the lubricating composition hereinabove described. 
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